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Excerpts from Curricular Coherence and Open Educational Resources  

NCTM has long recognized the importance of coherence in a well-developed mathematics 
curriculum. Broadly stated, coherence means that connections are made from one year to the next, 
from one idea to another, from one representation to another, and from one statement to many 
others that are implied by that statement. There is coherence pedagogically, logically, conceptually, in 
terms of learning science, and with the real world. … 

The Curriculum Principle in Principles and Standards for School Mathematics (NCTM, 2000  
p. 14–16) states, “A curriculum is more than a collection of activities.” It further describes a well-
articulated curriculum as both making clear the most important mathematics of the grade level, 
when concepts and skills are introduced and when they should be mastered, and how student 
conceptual understanding of big ideas develops across units and across multiple grade levels [NCTM 
2016, 1, 2]. 

 

An excerpt from Principles to Actions: Ensuring Mathematical Success  
for All 

An excellent mathematics program includes a curriculum that develops important mathematics 
along coherent learning progressions and develops connections among areas of mathematical study 
and between mathematics and the real world (NCTM 2014, 5, 70). 

 

An excerpt from Toward a Coherent Curriculum (1995 ASCD Yearbook) 

A “coherent” curriculum is one that holds together, that makes sense as a whole; and its parts, 
whatever they are, are unified and connected by that sense of the whole. The idea of coherence begins 
with a view of the curriculum as a broadly conceived concept—as the curriculum—that is about 
“something.” It is not simply a collection of disparate parts or pieces that accumulate in student 
experiences and on transcripts. A coherent curriculum has a sense of the forest as well as the trees, a 
sense of unity and connectedness, of relevance and pertinence. Parts or pieces are connected or 
integrated in ways that are visible and explicit. There is a sense of a larger, compelling purpose, and 
actions are tied to that purpose (Beane 1995, 3). 
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An excerpt from Common Core State Standards for Mathematics 

Assessing the coherence of a set of standards is more difficult than assessing their focus. William 
Schmidt and Richard Houang (2002) have said that content standards and curricula are coherent if 
they are 

articulated over time as a sequence of topics and performances that are logical and 
reflect, where appropriate, the sequential or hierarchical nature of the disciplinary 
content from which the subject matter derives. That is, what and how students are 
taught should reflect not only the topics that fall within a certain academic discipline, 
but also the key ideas that determine how knowledge is organized and generated 
within that discipline. This implies that to be coherent, a set of content standards 
must evolve from particulars (e.g., the meaning and operations of whole numbers, 
including simple math facts and routine computational procedures associated with 
whole numbers and fractions) to deeper structures inherent in the discipline. These 
deeper structures then serve as a means for connecting the particulars (such as an 
understanding of the rational number system and its properties). (emphasis added) 

These Standards endeavor to follow such a design, not only by stressing conceptual understanding of 
key ideas, but also by continually returning to organizing principles such as place value or the 
properties of operations to structure those ideas. 

In addition, the “sequence of topics and performances” that is outlined in a body of mathematics 
standards must also respect what is known about how students learn. As Confrey (2007) points out, 
developing “sequenced obstacles and challenges for students…absent the insights about meaning that 
derive from careful study of learning, would be unfortunate and unwise.” In recognition of this, the 
development of these Standards began with research-based learning progressions detailing what is 
known today about how students’ mathematical knowledge, skill, and understanding develop over 
time [NGA Center and CCSSO 2010, 3–4]. 
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An excerpt from Designs for Science Literacy 

Types of Curriculum Coherence 

In the context of this chapter, a coherent curriculum is one that focuses on the relatedness of 
particular knowledge and skills needed for science literacy, takes developmental considerations into 
account in deciding on the grade placement of specific learning goals in science, mathematics, and 
technology, and provides occasions for exploring thematic connections between science-related 
subjects and other fields. These three aspects of curriculum coherence—literacy goals, developmental 
sequence, and thematic connections—are discussed below. …  

Thematic Connections 

In principle, a coherent curriculum is one that makes conceptual sense at every level of instruction—
from daily lesson plans to units, to courses, to the curriculum as a whole each year, to the curriculum 
over the years. Ideas and skills do not stand alone but are linked conceptually to other ideas and 
skills and appear in a variety of contexts. 

This aspect of coherence, of course, is easier to achieve at the lesson-plan and unit levels than at 
higher ones. Indeed, the individual units making up a course of study are often very carefully 
organized, whereas the collection of units making up a course are largely independent of one another 
except for being in the same subject. Nevertheless, it is well within the reach of publishers to develop 
courses and even course sequences—blocks, in the language of earlier chapters of this book—in which 
the content is thoughtfully organized around a few pervasive themes, key ideas and skills are visited 
periodically (and with specific purpose) in different contexts, and their relationship is discussed 
explicitly. Crosscutting instructional themes can be used for creating such curriculum bridges. They 
can be concepts, applications, or historical episodes (Project 2061 AAAS 2000, 237, 240, 242).  
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From Mathematical Musings  
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(McCallum 2017) 
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An excerpt from K–8 Publishers’ Criteria for the Common Core State 
Standards for Mathematics 
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(NGA Center and CCSSO 2013, 4–5) 
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An excerpt from “EQuIP Rubric for Lessons and Units: Mathematics” 

 

(EQuIP, Achieve 2013)  

“Coherence: The content develops 
through reasoning about the new 
concepts on the basis of previous 
understandings. Where appropriate, 
provides opportunities for students to 
connect knowledge and skills within or 
across clusters, domains and learning 
progressions.” 
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An excerpt from EdReports.org Quality Instructional Materials Tool: Grades 
K–8 Mathematics

 

(EdReports.org 2015)  
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